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ABSTRACT
Background. Although anxiety is quite prevalent in late life, its impact on disability, well-being, and
health care utilization of older persons has not been studied. Older persons are a highly relevant age
group for studying the consequences of anxiety, since their increasing numbers put an extra strain
on already limited health care resources.
Methods. Data of a large community-based random probability sample (Nfl 659) of older subjects
(55–85 year) in the Netherlands were used to select three groups: subjects with a diagnosed anxiety
disorder, subjects with merely anxiety symptoms and a reference group without anxiety. These
groups were compared with regard to their functioning, subjective well-being, and use of health care
services, while controlling for potentially confounding variables.
Results. Anxiety was associated with increased disability and diminished well-being. Older persons
with a diagnosed anxiety disorder were equally affected in their functioning as those with merely
anxiety symptoms. Although use of health services was increased in anxiety sufferers, their use of
appropriate care was generally low.
Conclusions. Anxiety has a clear negative impact on the functioning and well-being of older subjects.
The similarity of participants with an anxiety disorder and those having merely anxiety symptoms
regarding quality of life variables and health care use was quite striking. Finally, in spite of its grave
consequences for the quality of life, appropriate care for anxiety is seldom received. Efforts to
improve recognition, disseminate effective treatments in primary care, and referring to specialized
care may have positive effects on the management of anxiety in late life.
INTRODUCTION
Anxiety disorders appear to be quite prevalent
in later life, affecting about 10% of the
population (Flint, 1994). The impact of anxiety
on the quality of life for older persons is
unknown. Community-based studies in samples
of mixed age have shown that common mental
disorders such as depression and anxiety have
grave consequences for everyday functioning,
comparable to or even exceeding those of major
" Address for correspondence: Dr Edwin de Beurs, Vrije
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chronic medical conditions such as diabetes and
arthritis (Ormel et al. 1994; Hays et al. 1995;
Sherbourne et al. 1996). Furthermore, a body of
research on the effects of depression in late life is
growing, indicating a significant association
between mood disorders and decreased quality
of life (Wells et al. 1989; Alexpoulos et al. 1996;
Beekman et al. 1997). Furthermore, it has been
shown in community samples that anxiety
disorders are associated with excess use of health
services (e.g. Shapiro et al. 1984), but ap-
propriate care is often not provided (Goldberg
& Bridges, 1988). Various explanations for this
finding have been put forward. First, recognition
of anxiety in primary care patients is rather poor
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(Goldberg & Bridges, 1988; Ormel & van den
Brink, 1994). Under-recognition may lead to
excess use of health services for allegedly somatic
problems. This state of affairs may even be
exacerbated in older persons, who tend to
present their problems as somatic complaints,
rather than as a psychiatric problem (Small,
1997). Furthermore, patients’ fear of stigma-
tization may cause under-reporting, and bias of
clinicians (ageism or age-related prejudice)
causes under-recognition of mental disorders in
late life (Small, 1997). Until now, data regarding
the consequences of anxiety on the functioning
and use of health care of older persons were not
available.
Investigation of the impact of anxiety on
health care use is only valid if other determinants
of health care utilization are controlled for.
Andersen & Newman (1973) have proposed a
model for determinants of service utilization,
which proved useful in previous community-
based studies (e.g. Kempen & Stuurmeyer, 1991).
They distinguish predisposing, enabling and
need-for-care factors. Predisposing factors are
background characteristics such as age, sex,
level of education, and social functioning;
enabling factors refer to resources that facilitate
or hinder health care use, such as financial
status, medical insurance, and availability of
health care; need-for-care factors are the signs
and symptoms of disease and disability that can
trigger the decision to seek health care. Anxiety
is such a factor, but concomitant (medical)
problems have to be taken into account as well.
In later life the prevalence, severity, and compli-
cations of physical illness increases. This in turn
may lead to an increase of anxiety in older
persons. Furthermore, the increased co-mor-
bidity with physical illness may modify the
quality and the consequences of anxiety and
may lead to more frequent health service
utilization. Therefore, when investigating the
consequences of anxiety in later life, physical
diseases and the limitations they imply for
functioning are highly relevant factors and have
to be taken into account as potential con-
founders.
The present study investigates the impact of
anxiety by comparing older persons with either
a diagnosed anxiety disorder or merely anxiety
symptoms, to a psychologically healthy control
group with no anxiety. Our hypothesis was that
having an anxiety disorder or anxiety symptoms
would be associated with increased disability,
diminished well-being and excess use of health
care services, even after controlling for co-
morbid medical problems and functional
limitations.
METHOD
Sample
Data were collected as part of a larger study, the
Longitudinal Aging Study Amsterdam (LASA).
LASA is a 10 year longitudinal research effort
on predictors and consequences of changes in
well-being and autonomy in the older population
(Deeg et al. 1993). A random sample of older
persons (aged 55–85) were drawn from popu-
lation registers in 11 municipalities in three
regions of the Netherlands. The sample was
stratified on age and sex, number of males and
females in different age groups were weighted
using projected survival rates to ensure sufficient
respondents in the higher age groups at the end
of the study. Ten months prior to LASA, the
respondents had participated in another study:
NESTOR-Living arrangements and Social
Networks (NESTOR-LSN). In NESTOR a
response rate of 62–3% had been attained. All
participants of NESTOR were approached for
the LASA baseline, 3107 (81–7%) of them took
part in LASA. However, 394 (10–4%) subjects
refused to participate, due to lack of interest ;
134 (3–5%) were unable to participate due to
illness or cognitive impairment ; 126 (3–3%) had
died, and 44 (1–2%) subjects could not be
contacted. Attrition appeared to be related to
age, but not to sex (Smith & de Vries, 1994). Due
to item non-response on the screening instru-
ment a further 51 subjects were lost, leaving a
baseline sample of Nfl 3056.
Subjects with anxiety disorders were identified
using a two-stage screening design (cf. Wilkinson
et al. 1988). At the time of designing the study
no screening instrument for anxiety was avail-
able with demonstrated validity for use in a
community-based study. Therefore, the Center
for Epidemiological Studies Depression scale
(CES-D, Radloff, 1977) was used as screening
instrument, utilizing the generally recommended
cut-off score of& 16. The CES-D was found to
be a good screener for anxiety by Breslau (1985).
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Thus, 386 screen positive subjects and a non-
selective subsample of 380 screen negative
subjects were selected for the second stage,
which involved a diagnostic interview, held 2 to
8 weeks after the first LASA assessment.
Response here was 86–0% and attrition was
again related to age, but not to sex, leaving 332
screen positives and 327 screen negatives, who
were interviewed.
Informed consent was obtained from all
subjects who participated in the study. Subjects
were interviewed in their homes by well trained
and intensively supervised interviewers.
Different group of interviewers were trained for
the baseline and diagnostic interviews, respect-
ively, ensuring that screening and diagnosis of
anxiety was not conducted by the same inter-
viewer. Interviewers worked with laptop com-
puters, programmed to streamline the interview.
All interviewswere tape-recorded for supervision
and quality control purposes.
Measures
Anxiety
Anxiety disorders were defined according to
DSM-III criteria and assessed by means of the
Diagnostic Interview Schedule (DIS; Robins et
al. 1981). In this study four anxiety disorders
were assessed: phobic disorders, panic disorder,
generalized anxiety disorder and obsessive–
compulsive disorder. Due to non-response in the
recency section of the DIS, 19 subjects with an
anxiety disorder were lost to the analysis. The
group with an anxiety diagnosis consisted of 82
respondents.
Subsyndromal anxiety was defined as
clinically relevant anxiety symptoms but not
fulfilling diagnostic criteria for anxiety disorder
according to the DIS. The anxiety subscale of
the Hospital Anxiety and Depression Scale
(HADS-A, Zigmond & Snaith, 1983) was used
to measure anxiety symptoms. Since no
threshold score for the Dutch version of the
HADS-A was available to delineate clinical
anxiety, we chose as cut-off a score halfway
between the mean score for the entire sample (N
fl 3056) and the mean score of subjects with an
anxiety disorder (adjusted for variance in scores
of both groups). The cut-off point was a score
between 3 and 4. This resulted in 189 subjects
with anxiety symptoms but no anxiety disorder.
Finally, the reference group of healthy controls
consisted of 325 respondents who did not meet
the above criteria.
As was noted before, depression is clearly
associated with decreased well-being and
increased health care use (Beekman et al. 1997).
Anxiety and depression are also likely to co-
occur in the sample. To avoid a confounding
effect of co-morbid depression on the outcome
variables, subjects meeting diagnostic criteria
for major depression in the past 6 months were
excluded from the three groups.
Potentially confounding variables
Physical problems were assessed in an interview
using a detailed questionnaire on chronic physi-
cal diseases (Kriegsman et al. 1996). The
questionnaire asks for specific information re-
garding presence, duration, principal symptoms,
complications and treatment of : lung diseases
(asthma, bronchitis and pulmonary emphy-
sema), cardiac diseases, artherosclerotic diseases
of the abdominal aorta and the arteries of
the lower limbs, stroke (excluding transient
ischaemic attacks), diabetes mellitus, malignant
neoplasms, osteoarthritis and rheumatoid ar-
thritis. Other chronic diseases were assessed in
less detail. The validity of the instrument was
supported in a previous study by cross-checking
responses with respondents’ general prac-
titioners (Kriegsman et al. 1996).
Functional limitations (restrictions in per-
forming basic physical and mental actions used
in daily life) are to be distinguished from
disability, in that they refer to personal capa-
bilities, whereas disability refers to actual be-
haviour, evaluated relative to environmental
demands. Disability can also be described as the
gap between personal capabilities on the one
hand and personal standards or environmental
demands on the other (Verbrugge & Jette, 1994).
Therefore, functional limitations were con-
sidered to be a potential confounder, to be
distinguished from disability, one of the outcome
variables. Functional limitations were measured
using a previously validated instrument (OECD
Questionnaire ; van Sonsbeek, 1988).
Social resources were assessed by estimating
the size of the social network. Respondents were
asked to name people they socialized with
regularly and who they deemed important to
them in various domains (neighbours, work,
church, etc.) The validity of the network size
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index was supported in a previous study (van
Tilburg et al. 1992). Finally, cognitive
functioning was assessed by the Mini-Mental
State Exam (Folstein et al. 1975).
Disability and well-being
Disability was assessed by various indices.
Regarding general functioning, disability was
operationalised by the number of bed-days and
by the number of days when activities were
limited due to health problems (Anderson et al.
1990). The impact of mental disorders in younger
patients is usually measured by its interference
with working ability. However, for retired
persons this is an unsuitable variable and the
adequacy of functioning was assessed in two
other areas : physical activities (light and heavy
household work, going for walks, cycling, and
sports) and social activities (being involved in an
association, recreational outings, visits to pubs,
restaurants, museums, etc.). For all activities it
was assessed whether the subject had engaged in
the activity or not and scores were summed and
recorded, a higher score indicating more dis-
ability regarding specific activities.
Measures of well-being included a rating of
self-reported loneliness on an 11-point scale (1
flnot lonely to 11fl very lonely ; (de Jong-
Gierveld & Kamphuis, 1985) ; a rating of self-
perceived health on a 5-point scale (1fl excellent
to 5flpoor; CBS, 1989) and a rating of general
satisfaction with life on a 5-point scale (1fl very
dissatisfied to 5fl very satisfied; CBS, 1989).
The last rating was obtained from a set of self-
report questionnaires that were completed after
the interview and were mailed in by the
respondent. Due to non-response the number of
subjects for this variable was smaller (Nfl 475).
Health care service utilization
Subjects were interviewed about recent visits to
physicians (general practitioner, medical
specialist, psychiatrist), to community health
services, to paramedical services (social work,
home nursing), to formal social support (home
help) and hospital admissions. Furthermore,
subjects were interviewed about medication use,
and their report was ascertained (the interviewer
inspected bottles of currently used prescriptions
at the home visit). Finally, subjects’ evaluation
of services provided was included as a subjective
measure of satisfaction with health services.
Statistical analysis
Disability, well-being and the use of health care
were compared in the three groups with analysis
of variance or non-parametric alternatives. The
impact of anxiety (subsyndromal or a diagnosed
disorder) on quality of life variables and health
care use was expressed in odds ratios. Therefore,
disability and well-being variables were dichoto-
mized. To control for the influence of demo-
graphic variables, and other potentially con-
founding variables on the outcome variables, a
series of logistic regression analyses were per-
formed in which the demographic variables were
entered first as predictors, followed by the
covariates and finally anxiety. Adjusted odds
ratios provide an index of strength of the
association between anxiety and outcome
variables reflecting disability, well-being and use
of health care, while controlling for differences
in demographic variables and covariates.
Due to the imperfect sensitivity of the CES-D
for anxiety, the two-stage sampling design
implies that screen negative subjects had a lower
chance of being included in the diagnostic
sample. In the baseline sample 14–9% was screen
positive, whereas the diagnostic sample was
deliberately composed to include 50% screen
positives. To correct for this sampling bias, one
can assign different weights to cases. However,
this has negative consequences for the accuracy
of statistical tests and confidence intervals for
odds ratios. Therefore, the following procedure
was chosen. First, analysis were performed
without weighting cases and these results are
presented in the tables. Next, all analyses were
repeated while weighting cases (a weight of 1–71
to screen negative cases and 0–30 to screen
positive cases).
To investigate the influence of co-morbid
depression, the analyses were repeated once
again, now including in the two anxiety groups
the subjects with a co-morbid major depression,
who had been excluded in all previous analyses.
Twenty-four subjects were added to the anxiety
disorder group and 30 subjects to the anxiety
symptoms group. Whenever the various analyses
lead to disparate conclusions, this is reported.
Generally, the statistical significance of tests is
expressed by their exact P levels. When results
are presented merely as statistically significant,
P! 0–05 was used.
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RESULTS
Based on the prevalence in the study sample, the
6-month prevalence of anxiety disorders in the
entire baseline sample was estimated as 10–2%
(Beekman et al. 1998) and a major depressive
episode was present in 2–0% of the baseline
sample (Beekman et al. 1995). Anxiety and
depression were associated in the sample, both at
the syndromal level (v#(1)fl 44–98; P! 0–001),
and according to a significant correlation
between self-reported symptom scores on the
CES-D and HADS-A (Pearson’s rfl 0–75; P!
0–001). Furthermore, 26% of subjects with an
anxiety disorder also met criteria for major
depression and 25% of depressed subjects also
had an anxiety disorder (Beekman et al. 1998).
The three study groups were compared on
demographic and descriptive variables (see Table
1). There was no difference in age between the
groups. Women are somewhat over-represented
in the anxiety groups, as are inhabitants of
Amsterdam. Finally, the anxiety disorder group
is less educated and less frequently married. Not
surprisingly, the reference group appears to be
Table 1. Demographic characteristics and other descriptive variables for subjects with an anxiety
disorder (Nfl 82), subjects with anxiety symptoms (Nfl 189) and a reference group of normal
controls (Nfl 325)
Anxiety
Normal
Disorder
Mean (s.d.)
Symptoms
Mean (s.d.)
controls
Mean (s.d.) F(2, 592) P
Post hoc
analyses*
Age 72–4 (9–0) 70–7 (9–2) 71–1 (8–6) 1–15 NS
Hads-A 7–1 (4–6) 7–3 (3–2) 1–0 (1–1) 396–04 0–0001 3! 1, 3! 2
Ces-D 19–7 (9–1) 18–9 (7–9) 7–7 (7–6) 155–24 0–0001 3! 1, 3! 2
Functional limit. 2–8 (2–8) 2–0 (2–5) 1–6 (2–6) 7–59 0–001 1" 2, 1" 3
Chronic diseases 1–7 (1–4) 1–4 (1–1) 1–1 (1–1) 10–47 0–0001 3! 1, 3! 2
% % % v#(2) P
Sex
Male 35 39 49 7–88 0–02
Female 65 61 51
Urbanization
Amsterdam 40 40 26 13–95 0–001
Elsewhere 60 60 74
Education
Low 63 44 39 15–74 0–001
Middle}High 37 56 61
Partner
Yes 42 53 57 6–04 0–05
No 58 47 43
* Pairwise comparisons; difference significant at P! 0–05; 1fl anxiety disorder, 2fl anxiety symptoms, 3flnormal controls.
 Patients meeting criteria for major depression are removed from the sample.
the most healthy of the three groups. In
comparison to both the anxiety disorder group
and the anxiety symptom group, the reference
group reported fewer functional limitations and
fewer chronic physical diseases, which suggests a
possible association of anxiety with chronic
diseases and functional limitations, but also
underlines the relevance of controlling for the
effect of these variables on the outcome variables
of the study.
Consequences of anxiety on disability and well-
being
The impact of anxiety on functioning in various
areas was first investigated by comparing the
three study groups with analysis of variance. On
all variables significant differences between
groups were found, except for social activities.
As can be seen in Table 2, post hoc pairwise
comparisons revealed that usually both anxiety
groups differed from the reference group, an
effect most pronounced on well-being variables.
There was one exception: subjects with an
anxiety disorder did not report more bed-days
than controls. There was no significant difference
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Table 2. Results of analysis of variance comparing subjects with an anxiety disorder, subjects
with anxiety symptoms, and normal controls
Anxiety
Normal
Disorder
Mean (s.d.)
Symptoms
Mean (s.d.)
controls
Mean (s.d.) F(2, 592) P
Post hoc
analyses*
General functioning
Bed-days 1–2 (0–7) 1–4 (0–9) 1–1 (0–6) 8–38 0–0001 3! 2
Activities limited
due to health
1–7 (1–3) 1–7 (1–3) 1–2 (0–7) 16–90 0–0001 3! 1, 3! 2
Specific activities
Physical activities 2–1 (1–4) 1–9 (1–3) 1–5 (1–3) 11–30 0–0001 3! 1, 3! 2
Social activities 3–1 (1–9) 3–2 (1–6) 2–8 (1–6) 2–54 NS
Well-being
Loneliness 4–3 (3–4) 4–1 (3–3) 1–9 (2–3) 47–30 0–0001 3! 1, 3! 2
Satisfied 3–6 (0–8) 3–6 (0–7) 4–0 (0–6) 23–28 0–0001 3" 1, 3" 2
Perceived health 3–1 (1–1) 2–9 (1–0) 2–4 (0–9) 27–23 0–0001 3! 1, 3! 2
* Pairwise comparisons; difference significant at P! 0–05; 1fl anxiety disorder, 2fl anxiety symptoms, 3flnormal controls.
 Questionnaire data on satisfaction with life were only available for a subset of respondents Nfl 66, Nfl 150, Nfl 259 for anxiety
disorder, anxiety symptoms, and the reference group, respectively. Non-responders were equally distributed among the three groups (19%,
21% and 20% for the three groups).
Table 3. Disability and well-being: odds ratios for bivariate associations with anxiety disorders
and anxiety symptoms
Unadjusted Adjusted
Disorder Symptoms Disorder Symptoms
OR* Conf. OR* Conf. OR* Conf. OR* Conf.
General functioning
Bed-days 1–8 0–8–4–1 3–6 1–7–6–3 1–2 0–8–2–0 3–2 1–7–6–0
Activities limited due to health 3–0 1–7–5–5 3–4 2–1–5–5 1–6 1–2–2–3 3–2 1–9–5–3
Limited in specific activities
Physical activities 3–2 1–9–5–5 2–0 1–4–2–7 1–7 1–2–2–4 1–7 1–1–2–6
Social activities 1–5 0–9–2–5 1–4 1–0–2–0 1–2 0–9–1–7 1–2 0–8–1–9
Well-being
Loneliness 2–7 1–6–4–5 3–2 2–1–4–7 1–7 1–3–2–4 3–9 2–4–6–1
Satisfied with life 3–6 1–9–6–8 3–5 2–1–5–8 1–9 1–3–2–7 4–3 2–3–8–0
Perceived health 3–8 2–3–6–4 2–6 1–8–3–8 1–7 1–2–2–4 2–1 1–3–3–4
* An odds ratio with a confidence interval that does not include 1–00 is statistically significant (P! 0–05).
 Adjusted for age, sex, marital status, education, urbanisation, chronic diseases, functional limitations, social network size, and cognitive
functioning.
Significant odds ratios are displayed in bold typeface.
Variables were dichotomized as follows: Bed-days (0 v. 1 or more) ; Days when activities were limited due to health (0 v. 1 or more) ;
Physical activities (1 v. more) ; Social activities (1 or 2 v. more) ; Loneliness (0–1 v. 2–11) ; Satisfied with life (dissatisfied) v. satisfied or very
satisfied) ; Perceived health (excellent or good v. fair or poor).
between the two anxiety groups on any variable
(all P" 0–12) and the mean scores for both
anxiety groups also suggest that they did not
differ among each other. Apparently, anxiety
disorders and anxiety symptoms have an equal
impact on functioning and well-being.
Table 3 presents the data in a different way by
providing odds ratios for the association between
group membership (anxiety disorders v. normals
and anxiety symptoms v. normals) and variables
for disability and well-being. The unadjusted
associations suggest that having an anxiety
disorder is associated with a increased chance
for disability (ORsfl 1–5–3–2) and a decreased
chance of well-being (ORsfl 2–7–3–8). The im-
pact of anxiety symptoms was equally adverse.
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Table 4. Percentage of subjects using health care services
Anxiety
Normal
Disorder Symptoms controls v#(2) P
Contacts
General practitioner 88–5 82–0 74–2 9–38 0–009
Medical specialist 63–6 62–0 47–8 12–59 0–002
Psychiatrist 2–6 2–7 1–0 *
Social worker 2–5 3–3 1–3 *
Community MH Center 3–8 1–7 2–2 *
Home nursing 10–1 5–5 2–8 7–59 0–019
Home help 15–2 9–9 8–2 3–54 NS
Hospital admission 11–8 14–5 9–8 2–46 NS
Current use of medication
Any medication 87–3 81–0 70–1 14–15 0–001
Benzodiazepines 25–3 21–2 10–3 16–80 0–0001
Antidepressants 3–8 3–3 0–9 *
Subjective evaluation
Insufficient help 20–5 14–1 4–3 24–22 0–0001
* Cells with N! 5 preclude statistical testing.
‘ Insufficient help’ was dichotomized as follows: (very) sufficient v. insufficient.
When looking at specific activities, it appears
that activities requiring physical exercise (going
for walks, engaging in sports) are affected by
anxiety, but not social activities (recreational
outings, being involved in associations).
Next, it was investigated whether the as-
sociation between anxiety and diminished well-
being and disability still holds after controlling
for covariates. As a first step, the association
between covariates and anxiety was investigated
using anxiety as dependent variable in a logistic
regression analysis. Demographic variables ap-
peared unrelated to anxiety with the exception
of sex and urbanization: female subjects and
subjects living in Amsterdam had higher chance
for anxiety symptoms (ORfl 1–5 and 2–0, re-
spectively). Furthermore, chronic diseases were
significantly associated with diagnosed anxiety
disorders (ORfl 1–4) andwith anxiety symptoms
(ORfl 1–3). Secondly, the data were analysed
with multiple logistic regression analyses, each
time using a variable reflecting disability and
well-being as the dependent variable and
entering demographic variables, cognitive
functioning, number of chronic diseases, func-
tional limitations, social network size and,
finally, anxiety as predictors. The variables most
consistently associated with disability were
chronic diseases and functional limitations. The
adjusted odds ratios from the multivariate
analyses are given in Table 4. They show that,
after controlling for potentially confounding
variables, the associations between anxiety and
most indices of disability were still significant.
The same holds for the associations between
anxiety and well-being. Apparently, the impact
of anxiety on disability and well-being is not to
be explained through the effect of the covariates.
Health care service utilization
Table 4 and Table 5 present results from the
analysis pertaining to health-care service
utilization by older persons with and without
anxiety. The low rate of specialized
psychological}psychiatric care depicted in Table
4 is striking (and precludes statistical testing for
differences between groups). Also, use of anti-
depressant medication, the modern alternative
for benzodiazepines in the treatment of anxiety,
is low. In contrast, benzodiazepine use is high
and significantly elevated in the groups with
anxiety : one out of every four subjects with
an anxiety disorder and one out of every five with
anxiety symptoms uses a benzodiazepine, v. one
out of 10 in the control group. After weighting
cases still 21–8% of anxiety disordered subjects
and 18–2% of subjects with anxiety symptoms
are benzodiazepine users. Overall, as Table 5
shows, health care use of anxiety sufferers is
substantially elevated in comparison to healthy
controls. Demographic variables were also re-
lated to health care use. A significant relation
was found for age with psychological or psy-
chiatric care and for age with benzodiazepine
590 E. de Beurs and others
Table 5. Odds ratios for service utilization during the past 6 months
Unadjusted Adjusted
Disorder Symptoms Disorder Symptoms
% OR* Conf. OR* Conf. OR* Conf. OR* Conf.
Contacts
General practitioner 78–6 2–7 1–3–5–6 1–5 1–1–2–5 1–5 1–1–2–4 1–3 0–8–2–2
Medical specialist 54–5 1–9 1–1–3–2 1–8 1–2–2–6 1–3 1–0–1–7 1–6 1–1–2–4
Psychol}psychiat help 5–4 2–4 0–9–6–4 1–9 0–9–4–3 1–8 1–0–3–3 1–7 0–7–4–2
Home nursing 4–7 3–9 1–4–10–3 2–0 0–8–5–0 2–2 1–1–4–3 3–1 0–9–11–0
Home help 9–7 2–0 1–0–4–2 1–2 0–7–2–3 1–2 0–7–1–9 1–3 0–6–2–8
Hospital admission 11–6 1–2 0–6–2–7 1–6 0–9–2–7 0–9 0–6–1–4 1–4 0–8–2–6
Current use of medication
Any medication 75–9 2–9 1–5–6–0 1–8 1–2–2–8 1–3 0–9–1–9 1–3 0–8–2–2
Benzodiazepines 15–8 3–0 1–6–5–5 2–4 1–4–3–9 1–5 1–1–2–1 2–3 1–3–4–0
Antidepressants 2–1 4–2 0–8–21–1 3–6 0–9–14–5 2–1 0–9–5–2 2–3 0–5–10–2
Subjective evaluation
Insufficient help 9–6 5–7 2–6–12–6 3–6 1–8–7–3 2–2 1–3–3–6 3–0 1–4–6–7
* An odds ratio with a confidence interval that does not include 1–00 is statistically significant (P! 0–05).
 Adjusted for age, sex, marital status, education, urbanization, chronic diseases, functional limitations, social network size, and cognitive
functioning.
 Includes visits to a psychiatrist (1–8%), social worker (2–6%), and community mental health centre (2–0%).
Significant odds ratios are displayed in bold typeface.
use (younger subjects using psychological}
psychiatric care more frequently and using less
benzodiazepines). However, according to a
additional series of hierarchical logit analyses,
there was no significant interaction between age,
anxiety and health care use, indicating that the
elevating effect of anxiety on health care use was
similar in all three age groups.
Of course, health care use was also associated
with chronic diseases and functional limitations.
After controlling for these variables the as-
sociation between health care use and anxiety
disorder diagnosis was no longer significant for
most variables. Benzodiazepine use of the groups
with anxiety, however, was still significantly
elevated after controlling for covariates.
Additional analyses
All previous analyses were repeated while
differentially weighting cases, to correct for
sampling bias due to the imperfect sensitivity of
the CES-D for anxiety. Overall, the analyses
yield the same pattern of results : a substantial
increase of disability, diminished well-being and
increased use of health care facilities among
subjects with an anxiety disorder and subjects
with anxiety symptoms.
Subjects with a co-morbid major depression
were excluded in the previous analyses, since our
main was to assess the impact of pure anxiety.
However, since co-morbidity between anxiety
and depression is quite high and, according to
some, elevated in later life (cf. Salzman &
Lebowitz, 1991), onemight argue that the sample
is no longer representative for all older subjects
with anxiety. To accommodate such criticism we
included subjects with co-morbid depression
and reanalysed the data. As expected, this had a
worsening impact on consequences resulting in
bivariate odds ratios for ‘bed-days’ of ORfl 2–0
(adjusted 1–4) (was 1–8 and 1–2), for ‘activities
limited due to health’ ORfl 3–3 (adjusted 1–8)
(was 3–0 and 1–6), for satisfaction with life ORfl
4–0 (adjusted 2–0) (was 3–6 and 1–9), for benzo-
diazepine use ORfl 3–5 (adjusted 1–8) (was 3–0
and 1–5). All these ORs are significant at P!
0–05. Inclusion of depressed subjects in the
anxiety symptoms groups had an even larger
effect on the odds ratios for disability, well-being
and health care utilization.
DISCUSSION
The present results replicate findings from
studies with younger subjects, demonstrating
increased disability and impaired well-being for
older individuals who suffer from anxiety. Since
we were interested in the impact of anxiety,
subjects with co-morbid depression were
excluded from the initial analyses. In the present
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sample 25% of the subjects with an anxiety
disorder also suffered from major depression.
Additional analyses revealed a more severe
impact of the psychopathology on disability,
well-being and health care utilization, when co-
morbid cases were included. The selection of
only pure anxiety disorders or symptoms has
apparently resulted in conservative estimates of
the impact of anxiety on our outcome variables.
Disability and well-being
Bivariate analyses showed that anxiety was
negatively associated with various indices of
functioning and subjective well-being. Logistic
regression analyses revealed that chronic dis-
eases and functional limitations were also
associated with disability and well-being.
Controlling for these covariates had only a
minor diminishing effect on the associations
between anxiety and disability and well-being.
Inclusion of depressed subjects led to a further
decrease in well-being and increased disability.
This implies that older persons who suffer from
anxiety and depression, who have one or more
chronic diseases, and experience functional
limitations, are in the worst state regarding
disability and well-being.
Service utilization
Regarding health care utilization, the bivariate
analyses revealed that anxiety is associated with
a significant increase in health care use.
Controlling for demographic variables such as
age, sex, education, or urbanization did not alter
these results. Not surprisingly, health care use is
associated with chronic diseases and functional
limitations as well. Controlling for these
variables diminishes the effect of anxiety some-
what, but the use of medication by anxious
subjects is still increased. The odds ratios for
many services utilization variables indicate
increased use, but fail to reach statistical
significance, due to the overall low rate of usage
(e.g. psychological of psychiatric help or use of
antidepressants).
The results show that subjects with an anxiety
disorder or with anxiety symptoms had an
increased chance of visiting theirGP and actually
most were seen by their GP in the 6 months
prior to the interview. Nevertheless, specific care
for anxiety (as apparent from contact with a
mental health care provider or antidepressant
medication) is relatively rare. Most subjects are
using benzodiazepines instead. This is unfor-
tunate, as benzodiazepines may cause additional
problems, especially in later life, such as dizziness
and cognitive impairment (Solomon et al. 1993).
Furthermore, older subjects appear to be at
greater risk for abuse of benzodiazepines com-
pared with younger adults (Miller et al. 1991).
Notably few anxiety sufferers find the way to
specialized care. From the 82 subjects with an
anxiety disorder, only 7 (9%) had contact with
a psychiatrist, clinical psychologist, or social
worker in the 6 months preceding the interview.
For subjects with anxiety symptoms this figure
was 13 (7%). For a proper interpretation of the
findings regarding health care utilization, some
peculiarities of the health care system in the
Netherlands should be explained. In the
Netherlands, there are few financial constraints
limiting the use of health services. Neither is
specialized care limited to urban centres : the
services under study are generally available
throughout the country. This may explain why
demographic variables (predisposing and en-
abling factors in the model of Anderson &
Newman, 1973) had little influence on health
care use in our sample. Furthermore, a referral
from a GP is required for most of the services
listed in Table 4 and 5. The findings suggest that
GPs do not diagnose a substantial number of
cases. Indeed, under-recognition of anxiety and
depression by GPs was demonstrated in a study
in the Netherlands (Ormel & van den Brink,
1994). A highly relevant issue for further study is
which factors contribute to recognition by GPs
(e.g. severity, kind of anxiety disorder, co-
morbidity). Also, GPs may tend to treat anxious
patients themselves, predominantly with benzo-
diazepines. This may not be to the satisfaction
of their patients, since the data show that
dissatisfied respondents come mainly from the
ranks of anxiety sufferers.
Limitations of the study
Some limitations of the present findings should
be mentioned. First, conclusions regarding the
findings are somewhat limited due to the cross-
sectional character of the data. Only associations
can be reported on and definite conclusions
regarding causal relationships among the
variables are precluded. Generalization of the
findings is further limited by non-response.
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Attrition was substantial in the present study,
largely due to oversampling of the older old.
Our sampling procedure led to the intended
good representation of this age group, but
has also resulted in considerable non-response,
which was related to age but not sex of the
respondents. Older old were more likely to drop
out due to health problems, cognitive problems
and mortality. Thus, the sample may under-
represent the most frail subjects and generali-
zation of our findings to this section of the
population is limited. However, for the purpose
of the present study, aimed at investigating the
associations between variables, good represen-
tation on all variables is far more important
than the absolute attrition rate. Finally, it should
be noted that, regarding our hypothesis, an
overly healthy sample would have likely resulted
in too conservative an estimate, rather than an
exaggeration of the impact of anxiety on quality
of life and use of health care services.
Anxiety disorders v. anxiety symptoms
Overall, in terms of the consequences of anxiety
on disability and well-being, no difference was
found between the group with anxiety symptoms
and the group with one or more formally
diagnosed anxiety disorders. Apparently, it does
not seem to matter whether or not the anxiety
level warrants a diagnosis of anxiety for its
adverse consequences on quality of life. Simi-
larity of the two groups is also apparent from
the demographic and other descriptive variables :
on measures for anxiety and depression both
groups scored quite similarly, but they differed
from the reference group. Finally, the medical
consumption of both anxiety groups was quite
similar. It is somewhat surprising that having
merely anxiety symptoms, as opposed to a
diagnosed anxiety disorder, has equally grave
consequences. Two possible explanations for
this result come to mind. First, anxiety disorders
were diagnosed by lay interviewers, using the
DIS. Although the DIS is a reliable and valid
instrument, especially designed for use by
assessors with limited experience in making
psychiatric diagnoses, it may still be over-
inclusive, assigning diagnoses to cases who
actually suffer from subsyndromal anxiety. This
would have caused our anxiety disorder group
to be impure. Alternatively, the lack of a
difference between the two anxiety groups raises
the question where the DSM criteria are ap-
propriate for older subjects (see also Salzman &
Lebowitz, 1991). The diagnostic criteria may be
too strict, singling out a group of patients who
do not differ from subjects with anxiety
symptoms in terms of suffering and health care
utilization. Put differently, the diagnostic con-
ventions of the DSM may not reflect very well
the distinction between syndromal and sub-
syndromal anxiety in older persons. For de-
pression, similar findings have been reported
with the distinction between minor (sub-
syndromal) and major depression. Both in mixed
age samples (Judd et al. 1996) as well as in older
persons (Beekman et al. 1997), the consequences
of minor and major depression are quite similar,
raising doubt on the boundaries for the diagnosis
of major depression. The present data cannot
reveal which explanation is correct, thus the
issue warrants further study.
Conclusion
The present findings suggest that better man-
agement of anxiety in later life is called for, even
if rigorous criteria for an anxiety disorder have
not been met. Apparently, even in the absence of
a formal diagnosis, anxiety causes considerable
suffering and has a diminishing effect on the
quality of life. The provision of appropriate
treatment will improve psychological adjustment
for those involved, but may serve an economic
objective as well, in particular for older persons.
Mumford and colleagues (1984) found that
adults over 55 years of age had a greater
reduction in medical service utilization after
mental health treatment than younger adults.
Thus, delivering appropriate treatment can be
highly cost-effective, as it may lead to a
significant reduction of medical consumption,
especially among older persons.
REFERENCES
Alexopoulos, G., Vrontou, C., Kakuma, T., Meyers, B., Young, R.,
Klausner, E. & Clarkin, J. (1996). Disability in geriatric depression.
American Journal of Psychiatry 153, 877–885.
Andersen, R. & Newman, J. F. (1973). Societal and individual
determinants of medical care utilization in the United States.
Millbank Memorial Fund Quarterly 51, 95–124.
Anderson, J. S., Sullivan, F. & Usherwood, T. P. (1990). The
Medical Outcomes Study Instrument (MOSI) – use of a new health
status measure in Britain. Family Practice 7, 205–218.
Beekman, A. F. T., Deeg, D. J. H., van Tilburg, T., Smith, J. H.,
Hooijer, C. & van Tilburg, W. (1995). Major and minor depression
in later life : a study of prevalence and risk factors. Journal of
Affective Disorders 34, 41–49.
Consequences of anxiety in late life 593
Beekman, A. T. F., Deeg, D. J. H., Braam, A. W., Smit, J. H. & van
Tilburg, W. (1997). Consequences of major and minor depression
in later life : a study of disability, well-being and service utilization.
Psychological Medicine 27, 1397–1409.
Beekman, A. T. F., Bremmer, M. A., Deeg, D. J. H., van Balkom,
A. J. L. M., Smit, J., de Beurs, E., Van Dyck, R. & van Tilburg, W.
(1998). Anxiety disorders in later life : a report from the
Longitudinal Aging Study Amsterdam. International Journal of
Geriatric Psychiatry 13, 717–726.
Breslau, N. (1985). Depressive symptoms, major depression, and
generalized anxiety: a comparison of self-reports on CES-D and
results from diagnostic interviews. Psychiatry Research 15,
219–229.
CBS (1989). Health Interview Questionnaire. Centraal Bureau voor de
Statistiek ; Heerlen.
de Jong-Gierveld, J. & Kamphuis, F. H. (1985). The development of
a Rasch-type loneliness scale. Applied Psychological Measurement
9, 289–299.
Deeg, D. J. H., Knipscheer, C. P. M. & van Tilburg, W., Eds. (1993).
Autonomy and Well-being in the Aging Population: Concepts and
Design of the Longitudinal Aging Study Amsterdam. NIG-
Overzichstudies. Nederlands Instituut voor de Gerontologie :
Bunnik.
Flint, A. J. (1994). Epidemiology and comorbidity of anxiety
disorders in the elderly. American Journal of Psychiatry 151,
640–649.
Folstein, M. F., Folstein, S. E. & McHugh, P. R. (1975). Mini-
mental state : a practical method for grading the cognitive state of
patients for the clinician. Journal of Psychiatric Research 12,
189–198.
Goldberg, D. & Bridges, K. (1988). Detecting anxiety and depression
in general medical settings. British Medical Journal 297, 897–899.
Hays, R. D., Wells, K. B., Sherbourne,C. D., Rogers, W. & Spritzer,
K. (1995). Functioning and well-being outcomes of patients with
depression compared with chronic medical illnesses. Archives of
General Psychiatry 52, 11–19.
Judd, L. L., Paulus, M. P., Wells, K. B. & Rapaport, M. H. (1996).
Socioeconomic burden of subsyndromal depressive symptoms and
major depression in a sample of the general population. American
Journal of Psychiatry 153, 1411–1407.
Kempen, G. I. J. M. & Stuurmeyer, T. P. B. M. (1991). Professional
home care for the elderly : an application of the Anderson-
Newman model in the Netherlands. Social Science in Medicine 33,
1081–1089.
Kriegsman, D. M. W., Penninx, B. W. J. H., van Eijk, J. T. M.,
Boeke, A. J. P. & Deeg, D. J. H. (1996). Self-reports and general
practitioner information on the presence of chronic diseases in
community-dwelling elderly : study on agreement and determinants
of disagreement. Journal of Clinical Epidemiology 49, 1409–1417.
Miller, N. S., Belkin, B. M. & Gold, M. S. (1991). Alcohol and drug
dependence among the elderly : epidemiology, diagnosis, and
treatment. Comprehensive Psychiatry 32, 153–165.
Mumford, E., Schlesinger, H. J., Glass, G. V., Patrick, C. & Cuerdon,
T. (1984). A new look at evidence about reduced cost of medical
utilization following mental health treatment. American Journal of
Psychiatry 141, 1145–1158.
Ormel, J. & van den Brink, W. (1994). Outcome of common
psychiatric disorders and symptoms in primary care. In Mental
Disorders in Primary Care (ed. J. Miranda, A. A. Hohman, C. C.
Attkisson and D. B. Larson), pp. 64–90. Jossey-Bass Publishers :
San Francisco.
Ormel, J., Oldenhinkel, T., Brilman, E. & van den Brink, W. (1994).
Outcome of depression and anxiety in primary care. Archives of
General Psychiatry 50, 759–766.
Radloff, L. S. (1977). The CED-D scale : a self-report depression
scale for research in the general population. Applied Psychological
Measures 1, 385–401.
Robins, L., Helzer, J. E., Crougan, J. & Racliff, K. S. (1981).
National Institute of Mental Health Diagnostic Interview Sched-
ule : its history, characteristics, and validity. Archives of General
Psychiatry 38, 381–389.
Salzman, C. & Lebowitz, B. D. (1991). Anxiety in the Elderly:
Treatment and Research. Springer Publishing: New York.
Shapiro, S., Skinner, E. A., Kessler, L. G., Von Korff, M., German,
P. S., Tischler, G. L., Leaf, P. J., Benham, L., Cottler, L. & Regier,
D. A. (1984). Utilization of health and mental health services.
Three Epidemiologic Catchment Area sites. Archives of General
Psychiatry 41, 971–978.
Sherbourne, C. D., Wells, K. B., Meredith, L. S., Jackson, C. A. &
Camp, P. (1996). Comorbid anxiety disorder and the functioning
and well-being of chronically ill patients of general medical
providers. Archives of General Psychiatry 53, 889–895.
Small, G. (1997). Recognizing and treating anxiety in the elderly.
Journal of Clinical Psychiatry 58 (Suppl. 3), 41–47.
Smit, J. H. & de Vries, M. Z. (1994). Procedures and results of the
field work. In Autonomy and Well-being in the Aging Population
(ed. D. J. H. Deeg and M. Westendorp-de Serie’ re), pp. 7–13.
VU Uitgeverij : Amsterdam.
Solomon, K., Manepalli, J., Ireland, G. A. & Mahon, G. M. (1993).
Alcoholism and prescription drug abuse in the elderly : St. Louis
University Grand Rounds. Journal of the American Geriatrics
Society 41, 57–69.
van Sonsbeek, J. L. A. (1988). Methodological and content related
aspects of the OECD indicator of chronic functional limitations.
Maandbericht Gezondheid 88, 4–17.
van Tilburg, T. G., Dijkstra, P. A. & Broerse van Groenou, M. I.
(1992). The Primary Social Network in the NESTOR Program:
Living Arrangements and Social Networks of Older Adults. VU
Uitgeverij : Amsterdam.
Verbrugge, L. M. & Jette, A. M. (1994). The disablement process.
Social Science in Medicine 38, 1–14.
Wells, K. B., Steward, A., Hays, R. D., Burnam, M. A., Rogers, W.,
Daniels, M., Berry, S., Greenfield, S. & Ware, J. (1989). The
functioning and well-being of depressed patients : results from the
medical outcome studies. Journal of the American Medical
Association 262, 914–919.
Wilkinson, G., Borsey, D. Q., Leslie, P., Newton, R. W., Lind, C. &
Ballinger, C. B. (1988). Psychiatric Morbidity and social problems
in patients with insulin-dependent mellitus. British Journal of
Psychiatry 153, 38–43.
Zigmond, A. S. & Snaith, R. R. (1983). The Hospital Anxiety and
Depression Scale. Acta Psychiatrica Scandinavica 67, 361–370.
